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                           Introduction 
   In this short report, the author purposes firstly to identify the pattern of 
spatial structure of the manufacturing industry distributed  in the Aizu Basin, and 
then to recognize the adjusted features of manufacturing to the nature of the 
basin or examine the reflection of the characters of the basin to manufacturing 
 distribul ion. In the process of the study, the spatial organization of  manufactur-
ing is considered in relation to other economic activities, especially agricultural 
production and forestry. 
   Hereupon, although in the study the treated problem is restricted to the case 
of the Aizu Basin, the author attempts to inquire into the formation of the 
typical pattern of the spatial association of manufacturing distribution, which 
problem was already discussed theoretically by August  LOschn, Walter  Isard2), 
Allen K.  Philbrick3),  Harold H.  McCarty') and  'William  Warntz5), who treated the 
subject from the stand-point of  spacc economics or  regbnal economics. 
                         Source of Data 
   The most detailed data for manufacturing all over Japan are obtainable from 
the "Census of Manufactures for 1955", which is an annual census taken on Decenber 
31, every year to see the actual situation of manufacturing industry, and in which 
manufacturing establishments are grouped according to the standard industrial 
classification of Japan. The data used for the study are mainly gained from the 
preparatory lists for the 1958 Census of Manufactures, and they record the sites of 
   1) August  LOsch  : The Economics of Location, Translated from the second revised edi-
         tion by William H. Woglom, 1954, New Heven 
  2) Walter  Isard  : Location and  Spaca-Economy. A general theory relating to in-
          dustrial location, market areas, land use, trade and urban structure. 1956. 
  3) Allen K.  Philbrick  : Principles of Areal Functional Organization in Regional Human 
         Geography. Economic Geography Vol. 33, No. 4, 1957, pp. 299-336 
  4) Harold H. McCarty, John C. Hook and Duans S.  Knos  : The Measurement of Associa-
         tion in Industrial Geography. Department of Geography, State University of 
         Iowa, 1956 
  5) William  Warntz  : Measuring Spatial Association with Special Consideration of the 
         Case of Market Orientation of Production. Journal of the American Statistical
         Association Vol. 51, 1956. pp 597-604
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manufacturing establishments, their products,  and the numbers of persons engaged. 
These data are mapped and calculated on  the base of the lowest rank of  administ-
r ative unit such as city, "Machi" and "Mura".  "The list of manufacturing est-
ablishments in Fukushima  Prefecture", published by Fukushima Prefectural 
Authorities, is available for acquiring the information necessary for the study. 
Additional data are gained from "1955 Population Census of  Japan", Volume 7, 
 Fukushima Prefecture; "Statistical Year Book for 1957 in Fukushima  Pref."; 
"International Agricultural Census in 1950, The Table of Basic Survey, No. 7, 
Fukushima  Pref.", and "The Statistical Table  of Agriculture, Forestry and Fishery 
in Fukushima Pref. in 1953". And the other data are quoted from the pamphlets 
published by the administrative authorities. They are unexceptionally useful to 
the study by preparing the data and information concerning with the manufactur-
ing activity in their areas. 
                         The Aizu Basin 
    Fukushima Prefecture is divided into three geographic regions by the Abukuma 
Plateau, the  Oou Tertiary Mountains and the Aizu Mountain Group. The Aizu 
Basin is a part of the Aizu Basin Group located at the western part of the 
prefecture, and it is one of the most brisk region in economic activity in Fukushima 
Pref., coping with the eastern coastal plain and the Abukuma valley lowland. 
   The Aizu Basin is limited by Bandai Mountain foot and mudflow on the 
northeastern side  and by fault lines on the western side, and slopes gently in the 
northern and southern parts. The Ookawa River flows from south to north in the 
basin and is  confluent at the western part of Shiokawa with the Nippashi River 
which takes its rise from Lake Inawashiro. It runs farther westward until it 
joins the Tadami River. Each of them has steep gradient among hills, where 
many  hydroelectric-power stations are distributed , as known as the name of 
 "Inawashiro -Tadami Hydroelectric Resources Area" .  The basin floor is mainly 
used as agricultural paddy-rice fields, and is inhabited by 265,700 persons. 
 IATakamatsu City (pop. 97,855). Kitakata City (43,692) and Bange- Machi (25,358) 
 are distributed as the centers of economic activity in the basin. 
    The number of the workers engaged in the manufacturing industry in the 
 basin is counted  up as 63,501 persons, which is equivalent to 10.1 percent of the 
 number of employed persons in total industry (119, 783 persons). It is a very 
 small value in comparison with the number of the persons engaged in agriculture 
 (53%). 
    On the other hand, the regional features of industry in the basin and hilly 
 land around it are shown in Table 1. The products of agriculture and forestry are
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360,000 tons and those of manufacturing and mining are 190,000 tons in the whole 
area. So the former reaches about double the latter. In comparison with the 
two groups of products, South-Aizu, North-Aizu and Ryonuma areas have an 
overwhelming majority of the products of agriculture and forestry, and it is 
in Wakamatsu city , Kitakata city and Yama area that the manufacturing 
products are dominant. Especially the production in South-Aizu area appears to 
be specialized in forestry.
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          Distribution of Manufacturing in the Aizu Basin 
   The manufacturing in the Aizu Basin, as a matter of course, wears the general 
characteristics of Japanese manufacturing , because the productive forces and 
relations of production in the modern society are stipulated by national economic 
unit. 
   The geographic description of the characteristics of the manufacturing in. 
the  TOhoku Districts can  he hardly found unfortunately , and in industrial 
economics a few fragmental regional  analyses€) have been obtained . One of the 
causes of the dullness is based probably on that the manufacturing in the  TOhoku 
Districts has the features of the lowest industrial stage in Japan . Nevertheless, 
according to the author's  viewn, the characters of the manufacturing in the  TOhoku 
Districts are as  follows: 1) The  Tethoku Districts show the slowest tempo of manufac-
turing development in japan. 2) The  manufactruing has the unbalanced productive 
forces, that is, the conspicuously tardy development of the industry of production-
goods behind the industry of consumption-goods. 3) low productivity and worker's 
low income in manufacturing. 4) The heterogeneity of the enterprises , namely 
existence of a great many smaller enterprises mixed with a few larger factories 
of large enterprises. 5) Survival of the pre-modern social relations in  manufac-
turing. 
   These characters have been formed and developed in the process in which the 
Japanese manufacturing industry has generally developed with two pivots of textile 
industry and munitions industry and has gradually turned to heavy-chemical 
industry. Therefore, the Japanese manufacturing industry  should be considered in 
 connection. with the other industries , as a problem of the development of the 
capitalistic production in Japan . 
   The features of the distribution of the manufacturing in the Aizu Basin are 
shown in Fig. 2, which is drawn by plotting the plants according to workers engaged 
in manufacturing and major groups of manufacture . From the map the following 
aspects are pointed out . Firstly, many manufacturing plants are concentrated in 
the urban areas such as Wakamatsu city , Kitakata city, Bange, Takada,  HongO 
and Shiokawa belonging to 1st and 2nd orders , while the rest is dispersed in the 
rural areas. The other aspect is that the specific manufacturing groups are  dis-
tributed in the special areas in almost every case except modernized larger factories . 
In the  Aizu District (Table 2), the establishments of major group-24 (lumber
 6) 
7)
Harubumi  Yonezawa  : The Analysing Methods of the 
   Manufacturing (in Japanese) . Keizaigaku (Economics.) 
Norio  Hasegawa  : Characteristics of Manufacturing and 
   Tohoku Districts. Prepared to publish .
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 Vol. 12, 1940. pp. 87-123 
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        Fig 2.  Distribntion map of  manufacturing  establishments  in  the 
 Aizii Basin (1957)
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        (Statistical Yearbook  in Fukushima Prefecture for 1957) 
and wood products except furniture) occupy half or over of the total, especially 
in the South-Aizu and Ryonuma areas the majority is occupied by them. It 
seems to be considered as a result of raw-material-oriented trends of the group. 
Major group-32 (ceramic and stone clay products) is also oriented to raw-
material supply area. On the other hand, major group-20 (food and kindred 
production) and major group-27 (publishing, printing and related industry) appear 
as market oriented or consumer-oriented industries. Lacquered ware ("Shikki") 
production is concentrated only in Wakamatsu city and Kitakata city; most of the 
industry of paulownia-wood and its worked products are distributed in both cities 
and at  Takada and Bange; pottery and related production agglomerates in distribu-
tion at  Hong6; and a great many establishments of food production occupy 
the place in urban areas and the rest are scattered in rural areas. 
   The industries of lacquered ware, footware made of paulownia-wood and 
furniture have kept the traditional technique by succession, and it seems that as 
they are connected with the  industry of lumber and wood products, they are also 
oriented to raw-material supply areas. 
 Food and kindred production and the industry of lumber and wood products 
 are generally ubiquitous or residential in  nature>. In the Aizu Basin , to  say more
8) cf. Rutledge  Vining  : Location of Industry and Regional Patterns of Business Cycle 
Behaviour.  Econometrica Vol. 14, No. 1, 1945, pp.  37-  68.  idem.  : The Region as 
a Concept in Business-Cycle Analysis. Econometrica Vol. 14 1946, pp.  201-218. 
Edgar M.  Hoover  : The Measurement of Industrial Localization. The Review 
of Economic Statistics Vol. 18, 1936, pp. 162-171. Gunnar  Alexanderson  : The 
Industrial Structure of American  Cities--A geographic study of urban economy in 
the United States. 1956. Norio  Hasegawa  : Distribution of Manufacturing in 
Japan. Science Report, Tohoku Univ. 7th Ser. (Geogr.) No. 8, 1959, pp. 39-48
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concretely, the food industry is distributed in relation to the spatial features of 
the quantity of population, and lumbering and wood production are likely to be 
located in urban areas and the areas near the basin wall with good facility for 
freight. The  modern industries such as chemical, metal and machinery ones are 
considered to have such a favourable location factor that they can be operated 
with rich and cheap supply of electricity. 
             Character of Manufacturing in Each Area 
1) Wakamatus city 
   Wakamatsu city has experienced  the expansion by annexation of its neigh-
bouring areas, from 11.82 km2 in area and 64,294 persons of population to 282.41 
km2 and  97,856 persons. The persons engaged in agriculture occupy 30 percent 
of the total employed persons, but in the urbanized areas manufacturing industry, 
wholesale and retail trade and service are important showing larger percentages. 
Since the feudal age Wakamatsu city has flourished as the center of regional  admini-
stration, production of  special products and collection and distribution of regional 
goods. The number of manufacturing establishments, and that of their 
workers and their outputs are figured in Table 4. According to the table the 
establishments participating in lacquered ware production are 555 in number which 
correspond to 47 percent of the total enterprises, food and kindred production 
(169) is equivalent to 14 percent, the industry of lumber and wood products (126) 
to 14 percent, and the total of the three groups shows 71 percent. Many industrial 
establishments are operated with unpaid family workers, so that 974  estalishments 
belong to the category of private concern in 1951, and most of them were ori-
ginated in the feudal age. 
   Among the food productior, "Sake" and other similar beverage occupy 64 
       Table 3. Ratio of engaged persons in each industry to total employed 
               persons in Wakamatsu city (1950 and 1955)
1950 1955
Total 
Agriculture, forestry and hunting 




 Wholesale and retail trade 
Finance, insurance and real estate 
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  Table  4. Manufacturing in Wakamatsu City (1957)
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Establishments IPersons engaged Value of Shipments                           (I
n thousands ofyen)
Total 
Food and kinderd products (except Sake) 
Sake 
Textile mill products 
Apparel and other fabricated  trxtile 
 products 
Lumber and wood products 
Furniture and fixtures 
Paper and allied products 
Printing, publishing and allied industries 
Stone, clay and glass products 
Hand saws and saw blades 






  23 
  29 
  3 
 126 
  96 
  22 
  14 
  8 
  37 


























   6,208 
 290,158 
 39,587 
  24,873 
 51,539 
  27,130 




 35  ,403
percent of the total yield, bean past ("Miso") and soy ("Shoyu") correspond to 17 
percent, and the rest have little shares except 10 percent of bakery and confec-
tionery production. 
   Of lumbering and wood production, saw and planning occupies 40 percent, 
the material production of lacquered ware 11 percent and other wooden ware 46 
percent respectively. 
   The production of lacquered ware is highly important not only in the number 
of its establishments but in its yield. Essentially, lacquered ware production is 
a typical traditional industry in Japan. It is the most lagged part in  moderniza-
tion of the other industries, so that it is still in the stage of the domestic industry . 
The persons producing or selling lacquered ware amount to 655, who are specialized 
in four categories— manufacturing of wooden material, lacquer coating,  adornment 
and selling of finished products. Because each part of processing is difficult to be 
mechanized, it must rely upon the techniques by skilled manual labour. Con-
sequently, 98.5 percent of the workers engaged in the processing have gained exper-
ience of ten or more years. And the scale of the establishments is so small that the 
establishments with six or more workers amount to only 35, whereas the establish-
ments with three or less reach 562 in number. Each part of the processing is 
managed by the different trades, and about 30 wholesale dealers make the 
producers in each process subcontracted. It can be understood in the aspect that 
the goods ordered reach  CO percent of the total products in the case of processing 
of wooden material and lacquer coating. 
   The production of furniture and  fixtures is also important in  Wakamatsu city, 
and it makes use of the beech wood rich in the Aizu District.
3 
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    The above-mentioned industries are light industries in all cases. Moreover, 
 -vegetable and animal oil and fats
, cutlery and hand tools, and machinery are 
produced on a small scale in the city, but they are far from being called as heavy 
industry. 
    These products are oriented  infra-regionally in Fukushima Prefecture in general 
except 25 percent of the products for Kanto market, and most of the industries are 
operated for the purpose of shipping for regional market, as shown in the cases of 
food and kindred products (75% are sold in Fukushima Pref.) and lumber and wood 
products (55%). 
   To summarize from the fact mentioned adove, the manufacturing industry in 
 Wakamatsu city is full of traditional and regional colours, and produces the goods 
difficult in mechanization such as lacquered ware, Sake,  wooden ware and cutleries. 
The production activity is practised in the form of handicraft and besides on a small 
scale. Their products are so-called special goods in a special area, and the de-
mand for them  cannot help being limited in quantity to be treated with and 
in the extent of market. As a result, many establishments of similar group of 
manufacturing are allowed to exist in a comparatively small area, and yet, they 
have not the organic relation to the  modren big factories located near the city. 
2) Kitakata city (150.34  km' in extent and 43,692 persons in population) 
   The employed workers in manufacturing are 2,385 persons in number which 
                 Table 5. Manufacturing in Kitakata City (1956)
Total 
Food and kindred products 
Textile mill products 
Lumber and wood products 
Printing and publishing 
Chemical and related industries 
Stone, clay and glass products 
Fabricated metal products 
Machinery 





 Bean paste and soy 
 Candy and bakery products 
 Skined walnut 
 Raw silk 
 Wooden products 
 Lumbering 
 Lacquered ware 
 Foo  tware 
 Aluminum
Establishments 
     201 
 nn
i
  70 
   9 
  88 
  6 




   4 
 1 
 201
  13 
  10 
  27 
  3 
   2 
  2 
  13 
  52 
  20 
 1
              Value of Shipments 
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  36 
  46 
 599 
 139 
  46 
   2 
2,171 
 318 
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  38 
 100 
 161 
  87 
 599
 3,674,741 
      876,400 
 247,C97 
      198,037 
       15,661 
       48,601 
       15,220 
 2,180,927 
       86,968 
        5,870 
        160 
 3,674,741
      709,243 
 87,087 
 47,759 
        4,839 
      183,895 
       47,050 
 45,225 
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 60,686 
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Fig. 3 Distribution map of establishments of manufacturing  in 
Kitakata city
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occupy 12.4 percent of the total empbyed persons. Most part of Kitakata city is 
used as agricultural land, and manufacturing and commerce have been developed 
on the basis of agricultural production. Accompanied with the development of 
facilities of communication and the improvement of the management system of 
enterprise, manufacturing has been developed by degrees, and the special goods 
such as Sake, lacquered ware, footware made of paulownia, bean paste and soy 
have become important; on the other hand aluminum industry and silk reeling 
are operated in the form of modern mass production. Since the feudal age, the 
domestic industry such as the  production of lacquered ware and wooden footware 
has been developed on the basis of raw-material supply of agricultural products 
from the neighbouring areas, and silk reeling had been recognized as the only 
modernized industry until the plant of aluminum industry by Showa Denko 
Co. was established in 1941. 
   The manufacturing establishments (201) in Kitakata city consist of  S8 
establishments of lumber and wood products  (contents  : lacquered ware 52, footware 
made of paulownia 20, saw mill 13, and others), 70 establishments of food and 
kindred products, and others. The establishments are generally operated on 
so small a scale that those with three or less workers are 131 in number, whereas 
those with 20 or more amount only to 16. 
   The Kitakata Factory of Showa Denko Co. began to be operated in 1943. 
Japanese aluminum industry is monopolized by three big enterprises, and the 
 Kitakata. Factory with 600 persons engaged produces 11,000 tons of aluminum a 
year which correspond to 21 percent of the Japanese output, and its amount 
produced is ranked second in productivity among five factories. As 22,000-25,000 
kwh. of electric power are needed to produce 1 ton of aluminum, the Kitakata 
Factory has been located to use rich electricity near the Inawashiro water system. 
Bauxite ores as raw-material of aluminum  are imported from Singapore to Yokohama, 
and they are processed to alumina there, which are carried to the factory. 
   Kaiyo Silk Reeling Factory was established in 1890', and it has been operated 
to produce machine-reeled raw silk from the start instead of hand-reeled silk. The 
factory employs  2€8 workers of  whom 220 are women and they are paid 2,000-3,000 
yen of salary a month on an average, which is very small compared with those 
engaged in other industries. It is a result of existence of the abundant suplus 
labour in rural areas. Sericulture has been flourishing in the Aizu Basin since the 
feudal age, but as the production process of silk reeling has been changed markedly, 
the domestic industry has failed  unexceptionally, and now only Kaiyo Silk Reeling 
Factory collects silk cocoons from the whole area of the Aizu Basin. 
   The manufacturing in Kitakata city is characterized by both the large-scale
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monopolistic factories and the domestic production such as lacquered ware and 
footware made of paulownia. 
3)  HongO (8,406 persons in pop.) and pottery 
 Hongo-machi has been famous for pottery for three  hundred years. The industry 
is specialized in agriculture (44.4% to the total) and forestry (23.0%), and the 
persons engaged in manufacturing are counted out only 11.4 percent of the total 
engaged persons. There are 36 establishments of manufacturing in Hongo, which 
contain  8 factories of electrical porcelain supplies with 312 workers, 14 of table and 
kitchen pottery (147 persons), 3 of pottery decorating (26 persons) and others. 
   The yield of pottery and related production reaches 200 million yen and the 
output of table and kitchen pottery, though a part of them , is accounted 40 mill-
ion yen. The potter's clay as material is generally supplied by the southern part of 
the basin, except in the case of the production of kitchen pottery . A certain 
part of potter's clay and the half-finished goods are brought from Arita and Imari, 
the Kyushu Districts, because the potter's clay extracted in Arita and Imari is 
white in colour and can be finished more beautifully. The kitchen pottery is 
                Table 6. Manufacturing in Takada and Bange (1957)
Establishments  'Persons engaged
Bange 
 Total 
  Non-ferrous metals 
 Food and kindred products 
 Textile mill products
 Lumber and wood products 
 Furniture and fixtures 
 Printing and publishing products 




 Food and kindred products 
 Lumber and wood products 
 Printing and publishing 





























Value of shipments 















finding a market all over Niigata Pref., in the Hokkaido and  TOhoku Districts , and 
electrical porcelain is shipped to the Kanto,  TOhoku and Hokkaido Districts . 
4) Takada (13,193 in pop.) 
   519 persons are engaged in 29 establishments of manufacturing , but the 
emphasis of industry is laid on agriculture and forestry, and manufacturing is not 
important in Takada-machi. There are 19 establishments of lumber and wood 
products, which are equivalent to 65 percent of the total. The saw mills are 
supplied with the timber of needle-leaf trees from the inner areas of Fukushima
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Pref.,  and wooden furniture  and fixtures are made out of broad-leaved trees which 
are carried in from the Inner Aizu District. Especially the footware made of 
paulownia is its famous product, produced by 9 establishments. 
5) Bange (25,385 persons) 
    With the development of hydroelectric power of the so-called "Tadami river 
water system" in the Inner Aizu District, the location of Bange for transportation 
and communication is becoming more and more important. There are 60  estab-
lishments of manufacturing in  Bange-machi in which 450 persons are engaged. 
The manufacturing establishments, balancing in number food and kindred pro-
duction and the production of lumber and wood products, occupy heavier weight 
 (77%) than the others. The manufacturing industry in Bange is characterized 
as being ubiquitous except a non-ferrous metal factory, similar to the manufactur-
ing structure of Takada-machi. 
6) Modernized factories located along the  Nippashi River 
    The large scale modernized factories belonging to monopolistic and hug ent-
erprises in Tokyo are located along the Nippashi River, north-east of  Wakamatsu 
city, and are operated in the form of mass production, taking advantage of 
the electric power of the Inawashiro-Nippashi water system. 
   Aizu Factory of Nippon Soda Co. (at Oodera) in which 850 workers are 
engaged, operates the smelting and refining of lead and zinc with electricity and 
produces 50% sulphuric acid. It consumes 3.6 million  kwh. of electric power a 
month. 
   Hirota Factory of Tokyo Steel Co. (Hirota) with 250 workers produces special 
steel and ships it to Tokyo. The scrap iron as raw-material is collected from all 
over the district. It spends 1.0 million kwh. of electric power monthly. 
   Hirota Factory of Showa Denko Co. (Higashi-Nagahara) (419 workers 
engaged in) manufactures potassium chlorate, sodium chlorate and caustic soda , 
consuming 1.0 million kwh. of electric power a month. Salt used for the industry 
is carried from Formosa, Spain, Turkey and Egypt; potassium chloride is imported 
from Western Germany and France; and coal comes from the  JOban coal-field, 
Fukushima Pref. 
   As all these factories are located in the mudflow area of Mt. Bandai, it is 
unhandy to ship the products and the freight rate is not so cheap, but the rich 
and cheap supply of electric power and the cheaper labour cost have become the 
good conditions to locate the factories. They have no relations to the small 
manufacturing establishments distributed in the Aizu Basin.
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        Pattern of Distribution of Two Manufacturing Groups 
   The distribution trends of the manufacturing and the main manufacturing 
areas in the basin, were briefly described  under the above two headings. It 
was already stated that the productions of lacquered ware and footware made 
of paulownia are characterized as domestic industries by using traditional man-
ual labour and regionally specialized raw-materials. In this chapter, firstly, the 
distribution patterns of the industries of both food and kindred products (major 
group-20) and lumber and wood products (major group-24) are to be discussed, 
because they occupy the greater part of the manufacturing in the number of 
establishments in the Aizu Basin. 
   Meanwhile, concerning the quantitative measuring of the spatial association 
of production or its market orientation, John Q.  Stwart," Chauncy D.  Harris") 
and William  Warritzli) proposed the concepts of  "potential" analogous to each 
other. This concept was originally started from the idea of gravitation in 
physics, suggested to introduce into social science by  Colin  Clark's") works, and 
developed by those geographers mentioned above and some statistical economists. 
In the procedure the author simply follows the steps of their methods to 
accomplish his undertaking. 
   There is the concept of accessibility of population which is meant by the 
 irfluence or force of the population concentration different from each other 
according to the size of population and distance.  The concept of market potential 
expresses abstractly the intensity of the possible contact with markets, or it can 
be said to be the index of the accessibility to total market. 
 The population  potential") for a given area is defined as the summation of
9) John, Q.  Stewart  : Empirical Mathematical Rules Concerning the Distribution and 
       Equilibrium of Population. Geographical Review, Vol. 37, 1947, pp. 461-485,
 idern  : Demographic  Cravitation Evidence and Applications.  Soeioraetry, 11, 
      1948, pp.  31  58 
10) Chauncy D.  Harris  : The Market as a Factor in the Localization of Industry in 
        the United States. Ann. Assn. Amer. Geogrs. Vol. 44, 1954, pp.  315-348 
11) ibid. (5) 
12)  Colin  Clark  : The Conditions of Economic  Progress- London, 1940.  idem  : The 
       Trends of Secondary and Tertiary Productivity. 
13) The population potential concerns with the persons considered as wearing unitary 
       weight, but each person is not an economic unit with equal demand for con-
       sumption. Consequently, in order to show the market potential, it is desirable
       essentially to be weighted by the income in the process of the calculation. For 
       the purpose of simplifying the study, it may  be permitted in the practical question
       that this stand point of view is ignored and the quantity of population is regarded 
       as to be proportionate to the capacity of market.
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  population of all unit areas accessible to 
  that area  (Al) divided by their distance 
  from that area (d). 
        Population Potential-- f, 
        The value of population potential 
  for each unit area in the  Aizu Basin is 
  calculated and figured on the map (Fig. 4), 
  which shows the geographic variation of 
  accessibility to population as an aggregate. 
  The value has a tendency to appear to be 
 affected by the population distribution in 
  the basin floor. The higher values of 
  the potential appear near the parts of 
  Wakamatsu city and Kitakata city both 
  of which are located near the two focuses 
  of the oval-shaped  basin14), and to fill up 
  the gap which is probably brought about 
  by  one-sided location of  Wakamatsu city, 
  Bange is located at the middle western 
  part of the basin with higher population 
  potential in a measure. On the other 
  hand, the industry belonging to the cate-
  gory of food and kindred products is so 
  greatly ubiquitous that the production is 
  likely to be located at the  consumption 
ch   an paste  (Aliso), soy, Sake, bread 
 s, odles, grain flour, bean-curd, Konnyaku, 
 :ential r each area is compared with the 
 pod d  indred products in that area, a 
 y be found among  them,'" in a closer degree, 
population to the manufactuting in the same 




Wakamatsu city was constructed near the hillside from the strategic point of view in 
 the. feudal age. 
The correlation has been also examined in the case of  Miyagi Prefecture by the author. 
In Fig. 5 and 6, the trend curve is shown as a cubic equation . This aspect seems to 
   suggest that the function of  Wakamatsu and Kitakata cities is more comprehen-
   sive than to serve the cities themselves .
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of the goods, such as food, necessary for civil daily life, the neighbouring rural 
areas depend on the manufacturing and commercial center in a higher degree 
than in any other cases. 
   In order to search for the location of lumbering and similar industry, it is 
desirable that the extent of the forest land comes under consideration and that in 
order to calculate the spatial variation of the proximity to the forest in an aggregate, 
one has only got to exchange  population for the area of the forest in the computa-
tion process of the potential. But it was difficult to gain the data to show the 
extent of the forest for material. As shown in Fig. 7, the relation between the 
industry of the lumber and wood products and the population by unit area is not 
so clear as that between food production and the population. This is because the 
industry of lumber and wood products is apt to be located near an urbanized con-
sumption area on the one hand, whereas it has a tendency to be located near the 
extensive forest land on the other hand. The area of the forest for lumbering and 
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            Fig. 8 Shipment of timber and sawlogs by railway and their 
                     collection areas 
in Table 7 by the subdivision of the Aizu District , and the outputs of timber, 
charcoal and fuel wood are proposed in Table 1. Fig .  8 shows the quantity of the 
timber and sawlogs shipped from each depot and their collection areas . It can 
easily follow from the map and figures , that the weight of the  inner Aizu District is 
heaviest in the richness of timber resource , the yield of timber and its shipped 
volume. Consequently most of the establishments engaged in processing the raw-
material from the district are distributed in the hilly areas outside the basin floor ,
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except for those of Wakamatsu and Kitakata cities and some settlements located 
at the mouths of valleys such as Bange, Takada, Yamato, Nozawa and Yanaizu . So 
far as those in the inner basin are concerned , most of the establishments are 
concentrated in the latter areas, and the rest run on a small scale are dispersed. 
And in  tile basin the industry can be considered as a  market-oriented industry 
corresponding to the distribution of the population potentials. 
    Conclusion —Framework of Spatial Structure of Manufacturing 
                      in the Aizu Basin 
   The outline of the Aizu Basin is nearly oval in shape. The oval has two 
focuses on its major axis. The total distance from the two focuses to any point on 
the circumference of the  oval is constantly equal in every case, and the ovals that 
hold in common the two focuses  on the same major axis can exist innumerablly. If 
an oval is full of the masses with equivalent density to all units , the potential for 
a given mass should take the highest value at the middle point on the major axis 
of the oval. As  pointed out by August  Misch and Walter  isardm , the spatial 
structure of the market of  manufacturing may be figured typically with geometrical 
pattern, and the distance between the equally ranked markets may be regular. 
Probably both cities Wakamatsu and Kitakata have the hierarchy belonging to the 
highest rank in the basin, which may have a suitable extent for allowance of 
existence of two functional centers of manufacturing and commerce. And the 
market area of products is divided into the south and the north by the line across 
the southern part of  ShiokawaiR) in the competitive relation between the two cities. 
Nevertheless, it seems to be more important in the Aizu Basin that the two large 
markets are located near the focuses of the oval , conforming to the shape of 
the basin, than they are concurrent and separated with a regular distance. As 
shown by population potential and other data , when any kind of urban functions 
is utilized by the dwelers in the whole area of the basin with an appropriate size 
for two centers to be formed in, it is more rational that the centers of the first order 
of market are located at the focuses according to the shape of the basin , because 
if the population potentials of all the unit areas in the basin for both cities are 
computed and added together in every case respectively , the unit areas are on the 
circumference of one oval, so far as the areas have the same population and same 
population potentials to each other. The spatial variation of the population 
potential and the location of food and  kindred production in the Aizu Basin is a
17) 
18)
ibid. (1) and (2) 
Tadashi  Okudaira  : Manufacturing in Kitakata 
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 concrete case of the question. 
   Thus, to say in a word, the manu-
facturing industries of food and kindred 
products and lumber and wood products 
are concentrated in the central two cities 
near the focuses, and traditional and 
domestic industries such as lacquered 
ware, footware, and furniture have been 
developed with the industry of lumber 
and  waod products as their background. 
The industries of special products such as 
pottery and canned mushroom have  beer, 
located in the special areas. Finally 
modernized large factories using rich 
electric power are separatedly dispersed 
in the basin. This is the brief composition 
of the spatial association of the manufac-
turing in the Aizu Basin.
Fig.  11 Population  potential 
for 2 cities
